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Description

[0001] The present invention relates to an ink film
thickness control method and apparatus used in ex-
changing a printing plate in a multi-color printing press
having a plurality of printing units each of which supplies
ink in an ink fountain to a printing plate through an ink
roller group and print the ink supplied to the printing plate
on printing paper.
[0002] Fig. 8 shows the main part of an ink supply ap-
paratus in each printing unit (printing section) of a multi-
color printing press. Referring to Fig. 8, reference nu-
meral 1 denotes an ink fountain; 2, ink stored in the ink
fountain 1; 3, an ink fountain roller; 4, a plurality of ink
fountain keys juxtaposed along the axial direction of the
ink fountain roller 3; 5, an ink ductor roller; 6, an ink roller
group; 6A, ink form rollers in the ink roller group 6; 7, a
printing plate; and 8, a plate cylinder.
[0003] In the ink supply apparatus having the above
arrangement, the ink 2 in the ink fountain 1 is supplied
by adjusting the aperture ratios of the ink fountain keys
4. The ink supplied to the ink fountain roller 3 is supplied
to the printing plate 7 via the ink roller group 6 by the
feed operation of the ink ductor roller 5. Printing paper
fed from a paper feed section is printed with the ink sup-
plied to the printing plate 7.
[0004] When the printing plate is changed to a new
printing plate 7, the aperture ratio of each ink fountain
key 4 and the rotation ratio of the ink fountain roller 3
are preset to values corresponding to the image of the
printing plate 7. More specifically, the aperture ratio of
each ink fountain key 4 and the rotation ratio of the ink
fountain roller 3 are set to values corresponding to the
image of the printing plate 7, and the ink 2 in the ink
fountain 1 is supplied to the new printing plate 7 via the
ink roller group 6. In this case, test printing is performed
before final printing to adjust the ink supply amount,
thereby obtaining a satisfactory color tone. With this op-
eration, a desired ink film thickness distribution (gradient
of thickness of the ink film) is formed on the ink roller
group 6.
[0005] In the conventional ink supply apparatus, how-
ever, when the printing plate is exchanged with the new
printing plate 7, the ink film thickness distribution for the
previous printing plate remains on the ink roller group 6.
In this case, the ink film thickness distribution for the pre-
vious printing plate must be gradually changed to the
ink film thickness distribution for the printing plate 7. This
operation excessively requires adjustment of the ink
supply amount and test printing until a satisfactory color
tone is obtained, resulting in problems including an in-
crease in preparation time for printing, an increase in
work load, waste of printing materials, a decrease in pro-
duction efficiency, and an increase in cost.
[0006] The present applicant/assignee has proposed
"INK FILM THICKNESS CONTROL METHOD FOR INK
SUPPLY APPARATUS" in U.S. Patent No. 5,884,562
(published on 23/03/99) for the purpose of decreasing

the number of times of ink supply amount adjustment
and test printing until a satisfactory color tone is ob-
tained. In this ink film thickness control method, "ink re-
moving" is performed before exchanging the printing
plate with a new printing plate.
[0007] This will be described in detail. After final print-
ing using a printing plate, a printing unit is selected on
a display (not shown). The "ink removing" mode (func-
tion) is selected, and the feed operation of the ink ductor
roller 5 is stopped. The printing press is operated while
keeping the printing plate mounted, thereby printing a
predetermined number of paper sheets. With this oper-
ation, a minimum ink film thickness distribution Ma (Fig.
7A; to be referred to as a first ink film thickness distribu-
tion hereinafter) necessary for printing is left on the ink
roller group 6 such that the ink film thickness decreases
from the upstream to the downstream. More specifically,
an ink film thickness distribution corresponding to the
image of the printing plate is removed from the ink film
thickness distribution formed on the ink roller group 6,
and the first ink film thickness distribution Ma corre-
sponding to the no-image portion of the printing plate is
left.
[0008] After the printing plate is changed to a new
printing plate 7, the "pre-inking II" function is selected
on the display to perform the "pre-inking II" operation.
In "pre-inking II", the aperture ratios of the ink fountain
keys 4 and the rotation ratio of the ink fountain roller 3
are preset to values corresponding to the image of the
printing plate 7. After this, the printing press is operated.
The ink ductor roller 5 is caused to perform the feed op-
eration a predetermined number of times to superpose
an ink film thickness distribution Mb (Fig. 7B; to be re-
ferred to as a second ink film thickness distribution here-
inafter) corresponding to the image of the new printing
plate 7 on the first ink film thickness distribution Ma left
on the ink roller group 6.
[0009] After the second ink film thickness distribution
Mb is superposed on the first ink film thickness distribu-
tion Ma, a predetermined number of sheets are test-
printed. The density of the test-printed matters is
checked. If the color tone is satisfactory, ink film thick-
ness control by "ink removing + pre-inking II" is ended,
and the operation shifts to final printing. On the other
hand, the color tone checked by density check is not
satisfactory, the ink film thickness distribution is finely
adjusted by "pre-inking (+)" or "pre-inking (-)", and test-
printing is performed again.
[0010] In this proposed method, however, when print-
ing plates for the plurality of printing units are simulta-
neously exchanged, the printing units print the same
number of printing papers conveyed from a feed section
upon "ink removing" in the respective printing units. At
this time, because of ink trapping (a phenomenon
wherein ink of early printing is superposed on ink of suc-
ceeding printing), the upstream printing units have too
little ink while ink in the downstream printing units does
not decrease. For this reason, a satisfactory ink film
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thickness distribution cannot be formed for the subse-
quent printing operation, and the waste paper increas-
es.
[0011] A similar ink film thickness control method, in
which "ink removing" is performed before exchanging
the printing plate with a new printing plate, is disclosed
in US-A-5 447 102.

Summary of the Invention

[0012] It is an object of the present invention to pro-
vide an ink film thickness control method and apparatus
for a multi-color printing press, which accurately form an
ink film thickness distribution for the next printing oper-
ation to prevent waste paper.
[0013] It is another object of the present invention to
provide an ink film thickness control method and appa-
ratus for a multi-color printing press, which can appro-
priately perform "ink removing" in each of printing units
which simultaneously exchange printing plates.
[0014] In order to achieve the above objects, accord-
ing to the present invention, there is provided an ink film
thickness control method for a multi-color printing press
having a plurality of printing units for continuously per-
forming designated color printing on a printing paper by
means of ink supplied to a printing plate through an ink
roller group, comprising the steps of when in at least two
of the printing units as plate exchange printing units, ex-
changes to new printing plates are simultaneously per-
formed, setting a respective number of printing papers
to be printed for ink removing in each unit in which plate
exchange is performed, turning off an ink feed operation
in each of the plate exchange printing units, and per-
forming printing for ink removing in each of the plate ex-
change printing units on the basis of their respective set
number of printing papers while keeping the previous
printing plate mounted to form a first ink film thickness
distribution minimum and necessary for printing on the
ink roller group of the plate exchange printing unit.

Brief Description of the Drawings

[0015]

Fig. 1 is a flow chart showing an ink removing op-
eration (throw-off timing control method) according
to the first embodiment of the present invention;
Fig. 2 is a side view showing a four-color rotary
printing press to which the present invention is ap-
plied;
Fig. 3 is a perspective view showing an operation
desk prepared for the printing press shown in Fig. 2;
Figs. 4A and 4B are plan views, respectively, show-
ing a magnetic card and a floppy disk on which print
data is recorded;
Fig. 5 is a block diagram showing the main part of
a printing press including an ink film thickness con-
trol apparatus;

Fig. 6 is a flow chart showing an ink removing op-
eration (throw-on timing control method) according
to the second embodiment of the present invention;
Figs. 7A and 7B are views respectively showing first
and second ink film thickness distributions Ma and
Mb formed on an ink roller group; and
Fig. 8 is a view showing the schematic arrangement
of an ink supply apparatus in each printing unit of a
printing press.

Description of the Preferred Embodiments

[0016] The present invention will be described below
in detail with reference to the accompanying drawings.
[0017] Fig. 2 shows the schematic arrangement of a
four-color rotary printing press (four-color printing
press) according to the first embodiment of the present
invention. Referring to Fig. 2, reference numerals 11-1
to 11-4 denote printing units . Each of the printing units
11-1 to 11-4 has the ink supply apparatus shown in Fig.
8. Reference numeral 17 denotes a blanket cylinder;
and 9, an impression cylinder.
[0018] In this four-color printing press, an operation
desk 13 as shown in Fig. 3 is near a delivery section 12.
The operation desk 13 has an operation panel 13-1 on
its upper surface. The operation panel 13-1 has an op-
eration section 13-2 and display section 13-3 on its up-
per surface. A printing setting unit 14 constructed by a
personal computer is mounted on the upper surface of
the operation desk 13. The operation desk 13 incorpo-
rates a control unit (to be described later). The control
unit and printing setting unit 14 construct a test printing
system.
[0019] The operation panel 13-1 has a slot 13-4 for
receiving a recording medium such as a magnetic card
15 shown in Fig. 4A or a floppy disk 16 shown in Fig.
4B. Final printing data (print data) prepared on the basis
of the image area information of a printing plate is re-
corded on the recording medium. More specifically, set
value data such as a printing unit which uses the printing
plate, the aperture ratio of the ink fountain key of the
printing unit, and the rotation ratio of the ink fountain roll-
er are recorded as final printing data in units of corre-
sponding printing plates.
[0020] In the printing setting unit 14, to form an opti-
mum ink film thickness on each roller of an ink roller
group 6, a "pre-inking I", "ink removing", "pre-inking II",
"pre-inking (+)", "pre-inking (-)", or "test printing" mode
(function) is selected on the menu window.
[0021] Fig. 5 shows the electrical arrangement of the
printing press including the printing setting unit 14. Re-
ferring to Fig. 5, reference numeral 21 denotes a CPU
(Central Processing Unit) for performing various
processing operations; 22, a ROM (Read Only Memory)
storing various programs for executing the respective
modes; 23, a RAM (Random Access Memory) for stor-
ing various data; 24 and 25, I/O interfaces; 26, a printing
control unit for controlling printing by the printing press;
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27, a feed control unit for ON/OFF-controlling the feed
mechanism for feeding ink; 28, a rotation ratio control
unit for controlling the rotation ratio of the fountain roller;
29, an aperture ratio control unit for controlling the ap-
erture ratio of an ink key; and 30, a drive unit for driving
a recording medium such as a floppy disk.
[0022] The I/O interface 24 is connected to the oper-
ation section 13-2, display section 13-3, and printing set-
ting unit 14. The I/O interface 25 is connected to the
printing control unit 26, feed control unit 27, rotation ratio
control unit 28, aperture ratio control unit 29, and drive
unit 30. The printing control unit 26, feed control unit 27,
rotation ratio control unit 28, and aperture ratio control
unit 29 are prepared for each of the printing units 11-1
to 11-4. When a magnetic card is used as a recording
medium, a card read unit is connected to the I/O inter-
face 25 in place of the drive unit 30.
[0023] Upon receiving various input information, the
CPU 21 accesses the RAM 23 to perform various
processing operations in accordance with the programs
stored in the ROM 22. The CPU 21 has an ink removing
section 21a and pre-inking II section 21b as means for
performing various processing operations. Pieces of in-
put information to the CPU 21 are supplied to the display
section 13-3, printing setting unit 14, printing control unit
26, feed control unit 27, rotation ratio control unit 28,
aperture ratio control unit 29, and drive unit 30 through
the I/O interfaces 24 and 25.
[0024] The printing setting unit 14 selects one of the
"pre-inking I", "ink removing", "pre-inking II", "pre-inking
(+)", "pre-inking (-)", or "test printing" modes (functions)
to form an optimum ink film thickness on each roller of
the ink roller group 6.
[0025] In the "pre-inking I" mode, after a first ink film
thickness distribution Ma is formed, a second ink film
thickness distribution Mb is further formed on the first
ink film thickness distribution Ma. In the "ink removing"
mode, the first ink film thickness distribution Ma is
formed by removing the second ink film thickness dis-
tribution Mb. In the "pre-inking II" mode, the second ink
film thickness distribution Mb is formed on the first ink
film thickness distribution Ma which has already been
formed. In the "pre-inking (+)" and "pre-inking (-)"
modes, the second ink film thickness distribution Mb is
increased and decreased.
[0026] The operation panel 13-1 has the slot 13-4 for
receiving a recording medium such as the magnetic
card 15 shown in Fig. 4A or floppy disk 16 shown in Fig.
4B. In this embodiment, a recording medium on which
final printing data (print data) prepared on the basis of
the image area information of a printing plate is recorded
is set in the slot 13-4. More specifically, set value data
such as a printing unit which uses the printing plate, the
aperture ratio of the ink fountain key of the printing unit,
and the rotation ratio of the ink fountain roller are record-
ed on the recording medium as final printing data. The
recording medium may be set in the printing setting unit
14 such that the printing setting unit 14 can load the final

printing data.
[0027] Operation of forming an ink film thickness dis-
tribution on the ink roller group 6 when the printing units
11-1 to 11-4 of the four-color printing press with the
above arrangement simultaneously exchange the print-
ing plates 7 will be described with reference to Fig. 1.
[0028] When the printing setting unit 14 is powered
on, a menu window appears on the display. The menu
window displays "pre-inking I", "ink removing", "pre-ink-
ing II", "pre-inking (+)", "pre-inking (-)", and "test print-
ing" as selectable modes. Numbers "1" to "4" corre-
sponding to the printing units 11-1 to 11-4, respectively,
are also displayed.
[0029] A case wherein after the end of final printing,
four printing plates in the printing units 11-1 to 11-4 are
simultaneously changed to new printing plates 7 will be
described. In this case, the operator sets in advance, in
the menu window on the printing setting unit 14, the
number of printing papers (removing count) for "ink re-
moving" in units of printing units 11-1 to 11-4 in consid-
eration of ink trapping.
[0030] More specifically, for "ink removing" in one
printing unit, the removing count takes a predetermined
theoretical value N (the value N changes depending on
factors such as ink and blanket). However, when "ink
removing" is to be performed simultaneously in a plural-
ity of printing units, the removing count changes in units
of printing units due to the difference in ink trapping.
[0031] When the printing plates are simultaneously
changed to new printing plates 7-1 to 7-4, values N1,
N2, N3, and N4 (N4 > N3 > N2 > N1) are set as removing
counts for the printing units 11-1, 11-2, 11-3, and 11-4,
respectively, in consideration of ink trapping. The re-
moving counts N1, N2, N3, and N4 are stored in the
RAM 23.
[0032] Immediately after final printing, the operator
sets a recording medium such as the magnetic card 15
or floppy disk 16 having print data of the new printing
plates 7-1 to 7-4 in the slot 13-4 of the operation panel
13-1, thereby inputting new print data. The input print
data of the new printing plates 7-1 to 7-4 are transferred
to the CPU 21 through the interface 24 and stored in the
RAM 23.

<Ink Removing (Throw-Off Timing Control Method)>

[0033] "Ink removing" processing is executed by the
ink removing section 21a of the CPU 21. This will be
described below as processing of the CPU 21.
[0034] The operator selects the numbers "1" to "4"
corresponding to the printing units 11-1 to 11-4, respec-
tively, in the menu window on the printing setting unit
14, and selects "ink removing". That is, the operator in-
structs the printing units 11-1 to 11-4 to start "ink remov-
ing" (step S101).
[0035] At this time, on the ink roller group 6 of each
of the printing units 11-1 to 11-4, the second ink film
thickness distribution Mb corresponding to the image of
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the previous printing plate remains while being super-
posed on the first ink film thickness distribution Ma by
the immediately preceding printing operation.
[0036] When start of "ink removing" is instructed, the
CPU 21 reads out the removing counts N1, N2, N3, and
N4 from the RAM 23 (step S102). The CPU 21 and print-
ing control unit 26 turn off the feed operation of ink ductor
rollers 5 of the printing units 11-1 to 11-4. After this, the
feed count is set to N4, and the printing press is operated
while keeping the previous printing plates mounted
(steps S103 and S104). In this case, the printing units
11-1 to 11-4 are in the throw-on state.
[0037] The printing units 11-1 to 11-4 print printing pa-
pers conveyed from a feed section 10. In each of the
printing units 11-1 to 11-4, printing is performed while
keeping the feed operation of the ink ductor roller 5
stopped, so ink 2 in each of the printing units 11-1 to
11-4 is not supplied to the ink roller group 6.
[0038] When a print count NA in the printing unit 11-1
reaches N1 (step S105), the CPU 21 issues a throw-off
instruction to the printing unit 11-1 (step S106). The
printing unit 11-1 is set in the throw-off state. Printing by
the printing unit 11-1 is interrupted. After this, printing
papers that have passed through the printing unit 11-1
without being printed are sent to the printing unit 11-2.
At this time, of the ink held by the ink roller group 6 of
the printing unit 11-1, only the second ink film thickness
distribution Mb is consumed by printing for the print
count N1. Consequently, the history of ink in the ink roller
group 6 is canceled, and the first ink film thickness dis-
tribution Ma (Fig. 7A) common to the previous and new
printing plates is left in an appropriate amount.
[0039] When a print count NB in the printing unit 11-2
reaches N2 (step S107), the CPU 21 issues a throw-off
instruction to the printing unit 11-2 (step S108). The
printing unit 11-2 is set in the throw-off state. Printing by
the printing unit 11-2 is interrupted. After this, printing
papers that have passed through the printing units 11-1
and 11-2 without being printed are sent to the printing
unit 11-3. At this time, of the ink held by the ink roller
group 6 of the printing unit 11-2, only the second ink film
thickness distribution Mb is consumed by printing for the
print count N2. Consequently, the history of ink in the
ink roller group 6 is canceled, and the first ink film thick-
ness distribution Ma is left in an appropriate amount.
[0040] When a print count NC in the printing unit 11-3
reaches N3 (step S109), the CPU 21 issues a throw-off
instruction to the printing unit 11-3 (step S110). The
printing unit 11-3 is set in the throw-off state. Printing by
the printing unit 11-3 is interrupted. After this, printing
papers that have passed through the printing units 11-1,
11-2, and 11-3 without being printed are sent to the print-
ing unit 11-4. At this time, of the ink held by the ink roller
group 6 of the printing unit 11-3, only the second ink film
thickness distribution Mb is consumed by printing for the
print count N3. Consequently, the history of ink in the
ink roller group 6 is canceled, and the first ink film thick-
ness distribution Ma is left in an appropriate amount.

[0041] When a print count ND in the printing unit 11-4
reaches N4 (step S111), the CPU 21 issues a throw-off
instruction to the printing unit 11-4 (step S112). The
printing unit 11-4 is set in the throw-off state. Printing by
the printing unit 11-4 is interrupted. At this time, of the
ink held by the ink roller group 6 of the printing unit 11-4,
only the second ink film thickness distribution Mb is con-
sumed by printing for the print count N4. Consequently,
the history of ink in the ink roller group 6 is canceled,
and the first ink film thickness distribution Ma is left in
an appropriate amount. After this, the CPU 21 stops op-
erating the printing press (step S113).
[0042] In the above description, throw-on means that
the plate cylinder 8, blanket cylinder 17, and impression
cylinder 9 shown in Fig. 2 are set in the throw-on state
(contact state) to start printing. Throw-off means that the
plate cylinder 8, blanket cylinder 17, and impression cyl-
inder 9 shown in Fig. 2 are set in the throw-off state (sep-
arated state) to stop printing.

<Pre-Inking II>

[0043] "Pre-inking II" processing is executed by the
pre-inking II section 21b of the CPU 21. This will be de-
scribed below as processing of the CPU 21.
[0044] When "ink removing" is ended, and the printing
plates are exchanged with the new printing plates 7, the
operator selects the numbers "1" to "4" corresponding
to the printing units 11-1 to 11-4, respectively, in the
menu window on the printing setting unit 14, and selects
"pre-inking II". That is, the operator instructs the printing
units 11-1 to 11-4 to start "pre-inking II".
[0045] In this "pre-inking II", the CPU 21 presets the
aperture ratios of the ink fountain keys 4 and the rotation
ratios of the ink fountain rollers 3 in the printing units
11-1 to 11-4 to values corresponding to the images of
the new printing plates 7 and operates the printing
press. In each of the printing units 11-1 to 11-4, the ink
ductor roller 5 is caused to perform the feed operation
a predetermined number of times to superpose the sec-
ond ink film thickness distribution Mb on the first ink film
thickness distribution Ma left on the ink roller group 6.
[0046] In this case, since the first ink film thickness
distribution Ma is left on the ink roller group 6 of each of
the printing units 11-1 to 11-4 in an appropriate amount
by "ink removing", the second ink film thickness distri-
bution Mb for the next printing operation is accurately
formed by "pre-inking II", and waste paper can be sup-
pressed.
[0047] The second embodiment of the present inven-
tion will be described next.

<Ink Removing (Throw-On Timing Control Method)>

[0048] In the first embodiment, in "ink removing", the
printing units 11-1 to 11-4 are simultaneously set in the
throw-on state, and then, the throw-off timing is control-
led in units of printing units 11-1 to 11-4. However, the
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printing units may be simultaneously set in the throw-off
state after the throw-on timing is controlled in units of
printing units.
[0049] A case wherein the throw-on timing is control-
led will be described below with reference to Fig. 6.
[0050] The operator selects the numbers "1" to "4"
corresponding to printing units 11-1 to 11-4, respective-
ly, in the menu window on a printing setting unit 14, and
selects "ink removing". That is, the operator instructs the
printing units 11-1 to 11-4 to start "ink removing" (step
S601).
[0051] At this time, on an ink roller group 6 of each of
the printing units 11-1 to 11-4, a second ink film thick-
ness distribution Mb corresponding to the image of the
previous printing plate is superposed on a first ink film
thickness distribution Ma.
[0052] When start of "ink removing" is instructed, a
CPU 21 reads out removing counts N1, N2, N3, and N4
from a RAM 23 (step S602). The CPU 21 turns off the
feed operation of ink ductor rollers 5 of the printing units
11-1 to 11-4. After this, the feed count is set to N4, and
the printing press is operated while keeping the previous
printing plates mounted (steps S603 and S604). In this
case, the printing units 11-1 to 11-4 are in the throw-off
state.
[0053] After the start of operation of the printing press,
the CPU 21 issues a throw-on instruction to the printing
unit 11-4 (step S605). The printing units 11-1 to 11-3 are
set in the throw-off state, and the printing unit 11-4 is in
the throw-on state. The printing unit 11-4 starts printing
papers that have passed through the printing units 11-1
to 11-3 without being printed.
[0054] When a pass count NC of printing papers in
the printing unit 11-3 reaches N4 - N3 (step S606), the
CPU 21 issues a throw-on instruction to the printing unit
11-3 (step S607). The printing unit 11-3 is set in the
throw-on state and starts printing papers that have
passed through the printing units 11-1 and 11-2 without
being printed.
[0055] When a pass count NB of printing papers in the
printing unit 11-2 reaches N4 - N2 (step S608), the CPU
21 issues a throw-on instruction to the printing unit 11-2
(step S609). The printing unit 11-2 is set in the throw-on
state and starts printing papers that have passed
through the printing unit 11-1 without being printed.
[0056] When a pass count NA of printing papers in the
printing unit 11-1 reaches N4 - N1 (step S610), the CPU
21 issues a throw-on instruction to the printing unit 11-1
(step S611). The printing unit 11-1 is set in the throw-on
state and starts printing papers sent from a feed section
10.
[0057] When the print count NA in the printing unit
11-4 reaches "N4" (step S612), the CPU 21 issues a
throw-off instruction to the printing units 11-1 to 11-4 and
stops operating the printing press (step S613).
[0058] In the printing unit 11-1, the "(N4 - N1) + 1"th
to "N4"th printing papers, i.e., N1 printing papers are
printed while keeping the feed operation of the ink ductor

roller 5 stopped. As a result, the history of ink in the ink
roller group 6 is canceled, and the first ink film thickness
distribution Ma is left in an appropriate amount.
[0059] In the printing unit 11-2, the "(N4 - N2) + 1"th
to "N4"th printing papers, i.e., N2 printing papers are
printed while keeping the feed operation of the ink ductor
roller 5 stopped. As a result, the history of ink in the ink
roller group 6 is canceled, and the first ink film thickness
distribution Ma is left in an appropriate amount.
[0060] In the printing unit 11-3, the "(N4 - N3) + 1"th
to "N4"th printing papers, i.e., N3 printing papers are
printed while keeping the feed operation of the ink ductor
roller 5 stopped. As a result, the history of ink in the ink
roller group 6 is canceled, and the first ink film thickness
distribution Ma is left in an appropriate amount.
[0061] In the printing unit 11-4, the "1"st to "N4"th
printing papers, i.e., N4 printing papers are printed while
keeping the feed operation of the ink ductor roller 5
stopped. As a result, the history of ink in the ink roller
group 6 is canceled, and the first ink film thickness dis-
tribution Ma is left in an appropriate amount.

<Ink Removing (Throw-On/Off Timing Control Method
for Ink Form Roller)>

[0062] In the above embodiments, in ink removing,
the throw-on or throw-off timing of each of the printing
units 11-1 to 11-4 is controlled. However, throw-on or
throw-off of an ink form roller 6A of each of the printing
units 11-1 to 11-4 may be controlled at the same timing
as the throw-on or throw-off timing shown in Fig. 1 or 6.
[0063] In the above embodiments, the printing plates
of the four-color printing units are simultaneously ex-
changed. However, the present invention can also be
applied to a case wherein printing plates of two- or three-
color printing units are exchanged.
[0064] As has been described above, according to the
present invention, when printing plates of a plurality of
printing units are exchanged, the number of printing pa-
pers to be used for ink removing is set in units of printing
units which exchange the printing plates. Minimum ink
necessary for printing can be left in an appropriate
amount on the ink roller group of each printing unit which
exchanges the printing plate. With this arrangement, an
ink film thickness distribution for the next job can be ac-
curately formed, and waste paper can be suppressed.

Claims

1. An ink film thickness control method for a multi-color
printing press having a plurality of printing units
(11-1 - 11-4) for continuously performing designated
color printing on a printing paper by means of ink
supplied to a printing plate through an ink roller
group (6), characterized by comprising the steps
of:
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when in at least two of said printing units as
plate exchange printing units, exchange to new
printing plates (7-1 - 7-4) is simultaneously per-
formed, setting a respective number of printing
papers to be printed for ink removing in each
unit in which plate exchange is performed;
turning off an ink feed operation in each of said
plate exchange printing units; and
performing printing for ink removing in each of
said plate exchange printing units on the basis
of their respective set number of printing papers
while keeping the previous printing plate
mounted to form a first ink film thickness distri-
bution (Ma) minimum and necessary for print-
ing on said ink roller group of said plate ex-
change printing unit.

2. A method according to claim 1, further comprising
the steps of:

after the first ink film thickness distribution is
formed, exchanging the previous printing plate
with the new printing plate in each of said plate
exchange printing units; and
after the printing plate is exchanged, operating
said printing press to superpose a second ink
film thickness distribution (Mb) corresponding
to an image of the new printing plate on the first
ink film thickness distribution formed on said ink
roller group of said plate exchange printing unit.

3. A method according to claim 1, further comprising
the steps of:

starting unit printing in all of said plate ex-
change printing units in a throw-on state; and
setting said plate exchange printing units in a
throw-off state in ascending order of set print
counts to sequentially stop unit printing.

4. A method according to claim 3, wherein

the step of stopping unit printing comprises the
steps of:

determining whether an actual print count
of said plate exchange printing unit reach-
es the set print count in ascending order of
the set print counts; and
when the actual print count reaches the set
print count, individually setting said plate
exchange printing unit in the throw-off
state.

5. A method according to claim 1, further comprising
the steps of:

setting said plate exchange printing unit in a

throw-on state in descending order of set print
counts to sequentially start unit printing; and
simultaneously setting all of said plate ex-
change printing units in a throw-off state to stop
unit printing.

6. A method according to claim 5, wherein

the step of starting unit printing comprises the
steps of:

determining whether a remaining print
count of said plate exchange printing unit
reaches the set print count in descending
order of the set print counts; and
when the remaining print count reaches the
set print count, individually setting said
plate exchange printing unit in the throw-
on state.

7. A method according to claim 1, wherein

said printing unit comprises a plurality of ink
fountain keys (4), supplies ink in an ink fountain
(1) to an ink fountain roller (3) by adjusting ap-
erture ratios of said ink fountain keys, supplies
the ink supplied to said ink fountain roller to the
printing plate through said ink roller group by a
feed operation of an ink ductor roller (5), and
prints a printing paper using the ink supplied to
the printing plate.

8. A method according to claim 7, further comprising
the steps of:

after the first ink film thickness distribution is
formed, exchanging the previous printing plate
with the new printing plate in each of said plate
exchange printing units;
presetting the aperture ratios of said ink foun-
tain keys and a rotation ratio of said ink fountain
roller of said plate exchange printing unit to val-
ues corresponding to an image of the new print-
ing plate;
operating said printing press to cause said ink
ductor roller of said plate exchange printing unit
to perform the feed operation a predetermined
number of times; and
superposing a second ink film thickness distri-
bution (Mb) corresponding to the image of the
new printing plate on the first ink film thickness
distribution left on said ink roller group of said
plate exchange printing unit.

9. A method according to claim 1, further comprising
the steps of:

designating said plate exchange printing unit
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from said printing units; and
selecting an ink removing mode from a plurality
of modes.

10. An ink film thickness control apparatus for a multi-
color printing press having a plurality of printing
units (11-1 - 11-4) for continuously performing des-
ignated color printing on a printing paper by means
of ink supplied to a printing plate through an ink roll-
er group (6), characterized by comprising:

setting means (14) for, when in at least two of
said printing units as plate exchange printing
units, exchange to new printing plates is simul-
taneously performed, setting a respective
number of printing papers to be printed for ink
removing in each unit in which plate exchange
is performed;
control means (21, 26) for turning off an ink feed
operation in each of said plate exchange print-
ing units; and
an ink removing means (21a) for printing for ink
removing in each of said plate exchange print-
ing units on the basis of their respective set
number of printing papers while keeping the
previous printing plate mounted to form a first
ink film thickness distribution minimum and
necessary for printing on said ink roller group
of said plate exchange printing unit.

11. An apparatus according to claim 10, further com-
prising

pre-inking means (21b) for, after the first ink film
thickness distribution is formed, operating said
printing press while keeping the new printing
plate mounted to superpose a second ink film
thickness distribution corresponding to an im-
age of the new printing plate on the first ink film
thickness distribution formed on said ink roller
group of said plate exchange printing unit.

12. An apparatus according to claim 10, wherein

said ink removing means starts unit printing in
all of said plate exchange printing units in a
throw-on state and then sets said plate ex-
change printing units in a throw-off state in as-
cending order of set print counts to sequentially
stop unit printing.

13. An apparatus according to claim 10, wherein
said ink removing means sets said plate ex-

change printing unit in a throw-on state in descend-
ing order of set print counts to sequentially start unit
printing and then simultaneously sets all of said
plate exchange printing units in a throw-off state to
stop unit printing.

Patentansprüche

1. Ein Farbfilmauftragssteuerverfahren für eine Mehr-
farbdruckmaschine mit einer Mehrzahl Druckein-
heiten (11-1 - 11-4), um mittels Farbe, die einer
Druckplatte durch eine Farbwalzengruppe (6) zu-
geführt wird, kontinuierlich bestimmtes Farbdruk-
ken auf einem Druckpapier durchzuführen, da-
durch gekennzeichnet, daß es die Schritte um-
faßt:

Einstellen einer jeweiligen Anzahl Druckpapie-
re, die zum Farbentfernen in jeder Einheit be-
druckt werden sollen, in der ein Plattenwechsel
durchgeführt wird, wenn in mindestens zwei
der Druckeinheiten als Plattenauswechsel-
druckeinheiten gleichzeitig ein Wechsel zu
neuen Druckplatten (7-1 - 7-4) durchgerührt
wird;

Ausschalten eines Farbzuführvorgangs in je-
der der Plattenauswechseldruckeinheiten; und

Durchführen eines Drucks zum Farbentfernen
in jeder der Plattenauswechseldruckeinheiten
auf Basis ihrer jeweiligen eingestellten Anzahl
Druckpapiere, während die vorherige Druck-
platte angebracht bleibt, um eine erste minima-
le Farbfilmauftragsverteilung (Ma), die notwen-
dig für das Drucken auf der Farbwalzengruppe
der Plattenauswechseldruckeinheit ist, zu bil-
den.

2. Ein Verfahren nach Anspruch 1, weiterhin umfas-
send die Schritte:

Auswechseln der vorherigen Druckplatte ge-
gen die neue Druckplatte in jeder der Platten-
auswechseldruckeinheiten, nachdem die erste
Farbfilmauftragsverteilung gebildet wurde; und

Bedienen der Druckmaschine, um eine zweite
Farbfilmauftragsverteilung (Mb), die einem Bild
der neuen Druckplatte entspricht, auf die erste
Farbfilmauftragsverteilung zu überlagern, die
auf der Farbwalzengruppe der Plattenaus-
wechseldruckeinheit gebildet ist, nachdem die
Druckplatte ausgewechselt wurde.

3. Ein Verfahren nach Anspruch 1, weiterhin umfas-
send die Schritte:

Starten des Einheitendruckens in allen Platten-
auswechseldruckeinheiten in einem einge-
schalteten Zustand; und

Einstellen der Plattenauswechseldruckeinhei-
ten in einem abgeschalteten Zustand in aufstei-

13 14



EP 0 983 852 B1

9

5

10

15

20

25

30

35

40

45

50

55

gender Reihenfolge eingestellter Druckzählun-
gen, um das Einheitendrucken sequentiell an-
zuhalten.

4. Ein Verfahren nach Anspruch 3, wobei
der Schritt des Anhaltens des Einheitendruckens
die Schritte umfaßt:

Bestimmen, ob eine tatsächliche Druckzählung
der Plattenauswechseldruckeinheit die einge-
stellte Druckzählung in aufsteigender Reihen-
folge der eingestellten Druckzählungen er-
reicht; und

individuelles Einstellen der Plattenauswechsel-
druckeinheit in den abgeschalteten Zustand,
wenn die tatsächliche Druckzählung die einge-
stellte Druckzählung erreicht.

5. Ein Verfahren nach Anspruch 1, weiterhin umfas-
send die Schritte:

Einstellen der Plattenauswechseldruckeinheit
in einen eingeschalteten Zustand in absteigen-
der Reihenfolge eingestellter Druckzählungen,
um das Einheitendrucken sequentiell zu star-
ten; und

gleichzeitiges Einstellen aller Plattenauswech-
seleinheiten in einen eingeschalteten Zustand,
um das Einheitendrucken anzuhalten.

6. Ein Verfahren nach Anspruch 5, wobei
der Schritt des Startens des Einheitendruckens die
Schritte umfaßt:

Bestimmen, ob eine verbleibende Druckzäh-
lung der Plattenauswechseldruckeinheit die
eingestellte Druckzählung in absteigender Rei-
henfolge der eingestellten Druckzählung er-
reicht, und

individuelles Einstellen der Plattenauswechsel-
druckeinheit in den eingeschalteten Zustand,
wenn die verbleibende Druckzählung die ein-
gestellte Druckzählung erreicht.

7. Ein Verfahren nach Anspruch 1, wobei
die Druckeinheit eine Mehrzahl Farbbehälterschie-
ber (ink fountain keys) (4) umfaßt, Farbe in einem
Farbbehälter (1) an eine Farbbehälterwalze (3) zu-
führt, indem Öffnungsverhältnisse der Farbbehält-
erschieber eingestellt werden, die der Farbbehäl-
terwalze zugeführte Farbe durch die Farbwalzen-
gruppe durch einen Zuführvorgang einer Farbhebe-
walze (5) der Druckplatte zuführt und unter Verwen-
dung der der Druckplatte zugeführten Farbe ein
Druckpapier bedruckt.

8. Ein Verfahren nach Anspruch 7, weiterhin umfas-
send die Schritte:

Auswechseln der vorherigen Druckplatte durch
die neue Druckplatte in jeder der Plattenaus-
wechseldruckeinheiten, nachdem die erste
Farbfilmauftragsverteilung gebildet wurde;

Voreinstellen der Öffnungsverhältnisse der
Farbbehälterschieber und eines Rotationsver-
hältnisses der Farbbehälterwalze der Platten-
auswechseldruckeinheit auf Werte, die einem
Bild der neuen Druckplatte entsprechen;

Bedienen der Druckmaschine, um zu veranlas-
sen, daß die Farbhebewalze der Plattenaus-
wechseldruckeinheit den Zuführvorgang eine
vorbestimmte Anzahl Male ausführt; und

Überlagern einer zweiten Farbfilmauftragsver-
teilung (Mb) entsprechend dem Bild der neuen
Druckplatte auf die erste Farbfilmauftragsver-
teilung, die auf der Farbwalzengruppe der Plat-
tenauswechseldruckeinheit verblieben ist.

9. Ein Verfahren nach Anspruch 1, weiterhin umfas-
send die Schritte:

Bestimmen der Plattenauswechseldruckein-
heit aus den Druckeinheiten; und

Auswählen eines Farbentfernmodus aus einer
Mehrzahl Modi.

10. Eine Farbfilmauftragssteuervorrichtung für eine
Mehrfarbdruckmaschine mit einer Mehrzahl Druck-
einheiten (11-1 - 11-4), um mittels Farbe, die einer
Druckplatte durch eine Farbwalzengruppe (6) zu-
geführt wird, kontinuierlich bestimmtes Farbdruk-
ken auf einem Druckpapier durchzuführen, da-
durch gekennzeichnet, daß sie umfaßt:

Einstellmittel (14) zum Einstellen einer jeweili-
gen Anzahl Druckpapiere, die zum Farbentfer-
nen in jeder Einheit bedruckt werden sollen, in
der ein Plattenauswechseln durchgeführt wird,
wenn in wenigstens zwei Druckeinheiten als
Plattenauswechseleinheiten gleichzeitig ein
Auswechseln zu neuen Druckplatten durchge-
führt wird;

Steuermittel (21, 26) zum Abschalten eines
Farbzuführvorgangs in jeder der Plattenaus-
wechseldruckeinheiten; und

ein Farbentfemmittel (21a) zum Drucken zum
Farbentfernen in jeder der Plattenauswechsel-
druckeinheiten auf Basis ihrer jeweiligen einge-
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stellten Anzahl Druckpapiere, während die vor-
herige Druckplatte angebracht bleibt, um eine
erste minimale Farbfilmauftragsverteilung zu
bilden, die zum Drucken auf der Farbwalzen-
gruppe der Plattenauswechseldruckeinheit
notwendig ist.

11. Eine Vorrichtung nach Anspruch 10, weiterhin um-
fassend
Vorauftragmittel (21b), um, nachdem die erste
Farbfilmauftragsverteilung gebildet wurde, die
Druckmaschine zu bedienen, während die neue
Druckplatte angebracht bleibt, um eine zweite Farb-
filmauftragsverteilung, die einem Bild auf der neuen
Druckplatte entspricht, auf die erste Farbfilmauf-
tragsverteilung zu überlagern, die auf der Farbwal-
zengruppe der Plattenauswechseldruckeinheit ge-
bildet ist.

12. Eine Vorrichtung nach Anspruch 10, wobei
das Farbentfernmittel das Einheitendrucken in allen
Plattenauswechseldruckeinheiten in einem einge-
schalteten Zustand startet und dann die Plattenaus-
wechseldruckeinheiten in einen abgeschalteten
Zustand in aufsteigender Reihenfolge der einge-
stellten Druckzählungen einstellt, um das Einhei-
tendrucken sequentiell zu beenden.

13. Eine Vorrichtung nach Anspruch 10, wobei
das Farbentfernmittel die Plattenauswechseldruck-
einheit in einen eingeschalteten Zustand in abstei-
gender Reihenfolge der eingestellten Druckzählun-
gen einstellt, um Einheitendrucken sequentiell zu
starten, und dann gleichzeitig alle Plattenauswech-
seldruckeinheiten in einen abgeschalteten Zustand
einstellt, um das Einheitendrucken zu beenden.

Revendications

1. Procédé de réglage de l'épaisseur d'un film d'encre
destiné à un imprimeur en couleurs ayant plusieurs
unités d'impression (11-1-11-4) destinées à l'exécu-
tion en continu d'une impression en couleur dési-
gnée sur un papier d'impression à l'aide d'encre
transmise à un cliché d'impression par un groupe
(6) de cylindres encreurs, caractérisé en ce qu'il
comprend les étapes suivantes :

lorsque deux au moins des unités d'impression
forment des unités d'impression à remplace-
ment de cliché, le remplacement par de nou-
veaux clichés (7-1-7-4) étant exécuté simulta-
nément, le réglage d'un nombre respectif de
papiers d'impression à imprimer pour l'enlève-
ment de l'encre de chaque unité dans laquelle
un remplacement du cliché est exécuté,
l'arrêt d'une opération d'alimentation en encre

de chacune des unités d'impression à rempla-
cement de cliché, et
l'exécution de l'impression pour l'enlèvement
de l'encre dans chacune des unités d'impres-
sion à remplacement de cliché en fonction du
nombre respectif réglé de papiers d'impression
avec conservation du cliché d'impression anté-
rieur monté pour la formation d'une première
distribution (Ma) d'épaisseur de film d'encre qui
est minimale et qui est nécessaire à l'impres-
sion sur le groupe de cylindres encreurs de
l'unité d'impression à remplacement de cliché.

2. Procédé selon la revendication 1, comprenant en
outre les étapes suivantes :

après la formation de la première distribution
d'épaisseur de film d'encre, le remplacement
du cliché d'impression précédent par le nou-
veau cliché d'impression dans chacune des
unités d'impression à remplacement de cliché,
et
après que le cliché d'impression a été rempla-
cé, le fonctionnement de l'imprimeur pour la su-
perposition d'une seconde distribution (Mb)
d'épaisseur de film d'encre correspondant à
une image du nouveau cliché d'impression sur
la première distribution d'épaisseur de film
d'encre formée sur le groupe de cylindres en-
creurs de l'unité d'impression à remplacement
de cliché.

3. Procédé selon la revendication 1, comprenant en
outre les étapes suivantes :

le lancement de l'impression par l'unité dans
toutes les unités d'impression à remplacement
de cliché à un état d'avance, et
le réglage des unités d'impression à remplace-
ment de cliché à un état de retrait dans l'ordre
ascendant des nombres réglés d'épreuves
pour l'arrêt successif de l'impression des uni-
tés.

4. Procédé selon la revendication 3, dans lequel
l'étape d'arrêt de l'impression des unités com-

prend les étapes suivantes :

la détermination du fait qu'un nombre réel
d'épreuves de l'unité d'impression à remplace-
ment de cliché atteint le nombre réglé d'épreu-
ves dans l'ordre ascendant des nombres réglés
d'épreuves, et
lorsque le nombre réel d'épreuves atteint le
nombre réglé d'épreuves, la mise individuelle
de l'unité d'impression à remplacement de cli-
ché à l'état de retrait.
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5. Procédé selon la revendication 1, comprenant en
outre les étapes suivantes :

la mise de l'unité d'impression à remplacement
de cliché à un état d'avance par ordre décrois-
sant de nombres réglés d'épreuves pour le lan-
cement successif de l'impression des unités, et
le réglage simultané de toutes les unités d'im-
pression à remplacement de cliché à l'état de
retrait pour l'arrêt de l'impression par les unités.

6. Procédé selon la revendication 5, dans lequel
l'étape de lancement de l'impression par les

unités comprend les étapes suivantes :

la détermination du fait qu'un nombre restant
d'épreuves de l'unité d'impression à remplace-
ment de cliché atteint le nombre réglé d'épreu-
ves par ordre décroissant des nombres réglés
d'épreuves, et
lorsque le nombre restant d'épreuves atteint le
nombre réglé d'épreuves, le réglage individuel
de l'unité d'impression à remplacement de cli-
ché à l'état d'avance.

7. Procédé selon la revendication 1, dans lequel
l'unité d'impression comprend plusieurs clés

(4) d'encrage, transmet de l'encre d'un encreur (1)
à un cylindre d'encrage (3) par ajustement de rap-
ports d'ouverture des clés d'encrage, transmet l'en-
cre transmise au cylindre d'encrage au cliché d'im-
pression par l'intermédiaire du groupe de cylindres
encreurs dans une opération d'alimentation d'un cy-
lindre essuyeur (5), et imprime un papier d'impres-
sion avec l'encre transmise au cliché d'impression.

8. Procédé selon la revendication 7, comprenant en
outre les étapes suivantes :

après la formation de la première distribution
d'épaisseur de film d'encre, le remplacement
du cliché précédent d'impression par le nou-
veau cliché d'impression dans chacune des
unités d'impression à remplacement de cliché,
le préréglage des rapports d'ouverture des clés
d'encrage et d'un rapport de rotation du cylindre
d'encrage de l'unité d'impression à remplace-
ment de cliché à des valeurs correspondant à
une image du nouveau cliché d'impression,
la commande de l'imprimeur pour que le cylin-
dre essuyeur de l'unité d'impression à rempla-
cement de cliché exécute l'opération d'alimen-
tation un nombre de fois prédéterminé, et
la superposition d'une seconde distribution
(Mb) d'épaisseur de film d'encre correspondant
à l'image du nouveau cliché d'impression sur la
première distribution d'épaisseur de film d'en-
cre restant sur le groupe de cylindres d'encrage

de l'unité d'impression à remplacement de cli-
ché.

9. Procédé selon la revendication 1, comprenant en
outre les étapes suivantes :

la désignation de l'unité d'impression à rempla-
cement de cliché parmi les unités d'impression,
et
la sélection d'un mode d'extraction d'encre par-
mi plusieurs modes.

10. Appareil de réglage d'épaisseur de film d'encre des-
tiné à un imprimeur en couleurs ayant plusieurs uni-
tés d'impression (11-1-11-4) destinées à exécuter
de façon continue l'impression en couleur désignée
sur un papier d'impression à l'aide d'encre transmi-
se à un cliché d'impression par un groupe de cylin-
dres d'encrage (6), caractérisé en ce qu'il
comprend :

un dispositif (14) de réglage destiné, lorsque
dans au moins deux des unités d'impression
constituent des unités d'impression à rempla-
cement de cliché, le remplacement par de nou-
veaux clichés d'impression étant exécuté si-
multanément, à régler un nombre respectif de
papiers d'impression à imprimer pour l'extrac-
tion d'encre dans chaque unité dans laquelle le
remplacement de clichés est exécuté,
un dispositif de commande (21, 26) destiné à
interrompre l'opération d'alimentation en encre
dans chacune des unités d'impression à rem-
placement de cliché, et
un dispositif (21a) d'extraction d'encre destiné
à imprimer pour extraire l'encre dans chacune
des unités d'impression à remplacement de cli-
ché en fonction du nombre respectif réglé de
papiers d'impression avec maintien du cliché
précédent d'impression monté pour la forma-
tion d'une première distribution d'épaisseur de
film d'encre qui est minimale et qui est néces-
saire pour l'impression sur le groupe de cylin-
dres encreurs de l'unité d'impression à rempla-
cement de cliché.

11. Appareil selon la revendication 10, comprenant en
outre :

un dispositif de pré-encrage (21b) destiné,
après la formation de la première distribution
d'épaisseur du film d'encre, à commander la
presse d'impression avec maintien du nouveau
cliché d'impression monté afin qu'il superpose
une seconde distribution d'épaisseur de film
d'encre correspondant à une image du nou-
veau cliché d'impression sur la première distri-
bution d'épaisseur de film d'encre formée sur
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le groupe de cylindres d'encrage de l'unité d'im-
pression à remplacement de cliché.

12. Appareil selon la revendication 10, dans lequel
le dispositif d'extraction d'encre lance le fonc-

tionnement de l'unité d'impression de toutes les uni-
tés d'impression à remplacement de cliché à un état
d'avance, puis règle les unités d'impression à rem-
placement de cliché à un état d'arrêt dans l'ordre
ascendant des nombres réglés d'épreuves pour
l'arrêt successif de l'impression des unités.

13. Appareil selon la revendication 10, dans lequel
le dispositif d'extraction d'encre règle l'unité

d'impression à remplacement de cliché à l'état
d'avance dans l'ordre décroissant des nombres ré-
glés d'épreuves pour lancer successivement l'im-
pression des unités, puis règle simultanément tou-
tes les unités d'impression à remplacement de cli-
ché à l'état d'arrêt pour arrêter l'impression des uni-
tés.
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